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I. INTRODUCTION
The solubilities of carbon, tantalum, tungsten, rhenium, niobium, molybdenum, vanadium, thalium, zirconium, chromium, titanium, manganese, and lanthanum in liquid plutonium have been reported. [1] [2] [3] The solubilities of these elements increased with temperature from 700 to 1000°C. Empirical equations of the form logNj = A -Bx 10 3 T" 1 ,
where N. is the mole fraction of i in solution, A and B are empirical constants, and T is the absolute temperature, were constructed from the solubility data by least-squares calculations. Iii most cases, these solutes were of limited solubility (less than 10 at. % in this temperature range). However, both titanium and manganese are more soluble.
The phase diagram in the plutonium-rich area of the Y-Pu system indicates a simple eutectic-type binary with essentially no yttrium solubility in the solid plu-4 tonium. In the yttrium-rich area, the plutonlum solubility is 15 at.% ina-Y at 820°C: 4 this increases to 20 at.% at 640°C. This study was restricted to mixtures containing less than 20 at. % Y and to the temperature range 700 to 1000°C.
n. EXPERIMENTAL Electrorefined pliitonium and high-purity yttrium were used for this study. The analyses of these elements are summarized in Table I . The yttrium was analyzed for all the rare earth elements; in most cases the concentration was less than the limit of detection (3 to 100 ppm). The highest concentrations were tantalum, gadolinium, and dysprosium at 50 ppm. The equipment and procedures were similar to those described earlier.
There was no evidence of interaction between the CaF 2 crucibles and either yttrium or plutonium. The samples, which contained plutonium and yttrium, were dissolved, and aliquots were analyzed for yttrium. The estimated relative standard deviation of the analytical method is 2.4% in the concentration 7 range of Interest. 
III. RESULTS
Samples were withdrawn from Pu-Y mixtures at timed intervals to determine the time required to reach saturation. Results at 850 C, which are typical of these measurements, are given in Table II . Saturation was reached in less than 7 h throughout the entire temperature range. Additional measurements demonstrated that solubilities at a given temperature were also independent of the direction of approach to saturation, which indicates that this system is reversible.
A series of measurements of the solubility of yttrium in plutonium as a function of temperature from 700 to 1000 C were made under equilibrium conditions.
A minimum of four measurements was made at 50 intervals. The 'esults are summarized in Table HI .
The liquidus line proposed in the Pu-Y phase diagram indicates a much higher solubility of yttrium in 4 o this temperature range. For example, at 850 C, the average measured solubility is 2. 98 at. % Y, which is a 
where AS, is the total entropy from an ideal, super- 
9,10 where V is the molar volume of Y and 6 pu is 81.
This parameter is calculated as 60. 9, which is 0.84 of theoretical (the square root of the energy of vaporization of yttrium divided by the molar volume). It has been found that the solubility parameters of tungsten, tantalum, niobium, vanadium, molybdenum, and chromium in liquid plutonium also average 0.84 of theoretical.
These elements do not form compounds with plutonium.
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